(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
10 June 2004 (10.06.2004) 




PCT 



(10) International Publication Number 

WO 2004/049753 Al 



(51) International Patent Classi Ileal ion 7 : 



H04R 1/10 



(21) International Application Number: 

PCT/KR2OO3/O0255I 



(22) International Filing Date: 

25 November 2003 (25.1 1.2003) 



(25) Filing Language: 



(26) Publication Language: 



Korean 



linglish 



(30) Priority Data: 

10-2002-0074125 



26 November 2002 (26.1 1.2002) KR 



(71) Applicant (for all designated Stales except US): MM 
GEAR CO., LTD. [KR/KR|; 2FL. Hyeonjin Bldg., 90 
Cheongdam2-dong, Gangnam-gu, 135-102 Seoul (KR). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): KIM, Sung- II 

I KR/KR|; 124-1902 Parktown. 54 Sunac-dong, Bun- 
dantz-i!U. 463-020 Seonenam-city, Kvuntiki-do (KR). 



(74) Agent: LKK, Young-Pil. The Chunghwa Building. 
1571-1S Seocho-dong. Seocho-gu, Seoul 137-874 (KR). 

(81) Designated States {national): AH, AG. AL. AM, AT, All. 
A/. BA. BB. BG. BR. BW. BY, BZ. CA. CI I. CN. CX). 

c:r, cu, cz, dm. dk. dm. dz, hc. mil lg, i:s, n. gb. 

GD. GM. Gil. GM. MR. HIT. ID, IL. IN. IS. JP, KH, KG. 
KP. KZ. LC, LK, LR, LS, LT. LU, LV. MA, Ml), MG, MK. 
MN, MW, MX, MZ, Nl. NO. NZ, OM. PG. PI I. PL. PT, 
RO, RU, SC, SD, Sli, SG. SK, SL, SY. TJ, TM, TN, TR, 
IT, TZ, UA, UG. US, UZ. VC, VN, YU. ZA. ZM. ZW. 

(84) Designated States (regional): ARIPO patent (BW. Gil. 
GM, K1I, LS, MW, MZ, SD. SL, SZ. TZ, UG, ZM, ZW). 
Eurasian patent (AM, AZ, BY. KG, KZ, MD, RU, TJ. TM ). 
European patent (AT, BH. BG. CI I, CY. CZ. DM. DK. MM. 
US, LI, 1*R, GB. GR, I Hi. II:. IT, LU. MC. NL. PT. RO. SH. 
SI. SK, TR), OAPi patent (BP, BJ, £K CG. CI, C:M. CiA. 
GN, GQ. GW. ML. MR. NL. SN, TD. TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance. Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PC^T Gazette. 



(54) Title: MULTI -CHANNEL HEADPHONE 



< 



ON 



o 




.A 



(57) Abstract: A mu Hi -channel headphone capable of focusing 
and wide staging when forming a multi-channel sound field is 
provided. The multi -channel headphone comprises a plurality 
of multi-channel speaker units, a sound wave guide in whieh 
the speaker units arc disposed at predetermined intervals and 
which has a concave inside so that a sound wave generated by 
the speaker units travels toward a listener s ear hole /one, and 
a case, which surrounds and protects the rear surfaces of the 
sound wave guide and the speaker units. 
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MULTI-CHANNEL HEADPHONE 



Technical Field 

5 The present invention relates to a multi-channel headphone, and 

more particularly, to a multi-channel headphone capable of focusing and 
wide staging when forming a multi-channel sound field. 

Background Art 

10 In general, a conventional multi-channel headphone has a 

structure in which a plurality of speaker units having separate channels 
are horizontally disposed in one direction to correspond to a listener's 
ears. 

In other words, the conventional multi-channel headphone has a 

15 structure in which a directional point at which each speaker unit faces is 
not uniquely positioned inside the listener's ears but dispersed in several 
places, the speaker units almost contact the listener's ears, and an echo 
space in which a sound field (staging) is to be formed does not exist. 

Accordingly, the conventional multi-channel headphone does not 

20 have an optimum ratio of direct sound to indirect sound of 7:3. That is, 
direct sound generated in each speaker unit does not directly reach an 
ear hole zone, which is the listener's ears most sensitive part, and the 
most part of the direct sound is reflected and becomes indirect sound. 
As such, since all sounds reaching the ear hole zone are reflected 

25 indirect sounds, the sounds are not clear, and sound resolution is 
severely lowered. In addition, the listener does not perceive a 
directional sensitivity of each channel outputting sound in the front, back, 
and laterally of the listener's ears. As such, the conventional 
multi-channel headphone has low sound separation capacity, and the 

30 listener does not sense a field sensitivity of multiple channels. 

In addition, since the direct sound generated by each speaker unit 
is reflected and changed into indirect sound and there is no echo space 
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in which sound-field sensitivity and spatial sensitivity are to be sufficiently 
formed, due to collision with indirect sounds or interference, the direct 
sound is changed into noise, a sound quality is lowered, a desired 
scattering rate of sound wave cannot be induced, and sound quality 
5 cannot be improved. 

Disclosure of the Invention 

The present invention provides a multi-channel headphone which 
improves sound resolution by using a concave sound wave guide so that 
10 a directional point at which each speaker unit faces is positioned inside 
an ear hole zone, and which increases sound separation and field 
sensitivity of multiple channels by improving a directional sensitivity of 
each channel. 

The present invention also provides a multi-channel headphone 
15 with increased spatial sensitivity and sound-field sensitivity by 
respectively reflecting a part of direct sound generated in a speaker unit 
into a sound wave guide and changing the direct sound into indirect 
sound and by scattering noise caused by collision with indirect sounds or 
interference, and simultaneously, a multi-channel headphone with 
20 improved sound quality by forming the sound wave guide and scattering 
protrusions and by tuning a scattering ratio and reflectivity. 

According to an aspect of the present invention, there is provided 
a multi-channel headphone comprising, the multi-channel headphone 
comprising a plurality of multi-channel speaker units; a sound wave guide 
25 in which the speaker units are disposed at predetermined intervals and 
which has a concave inside so that a sound wave generated by the 
speaker units travels toward a listener's ear hole zone; and a case, which 
surrounds and protects the rear surfaces of the sound wave guide and 
the speaker units. 

30 In addition, in order to constitute multiple channels, such as 3.1 

channel, 4.1 channel, 5.1 channel, 6.1 channel, and 7.1 channel, each of 
the multi-channel speaker units may comprise a center-channel speaker 
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unit, which is installed in an upper side of the sound wave guide; a 
front-channel speaker unit, which is installed in the . front of the sound 
wave guide; a rear (rear-center)-channel speaker unit, which is installed 
in the rear of the sound wave guide; a side-channel speaker unit, which 
5 is installed in the center of the sound wave guide; and a multi-woofer 
channel speaker unit, which is installed in a lower side of the sound wave 
guide. 

In addition, in order to improve a sound quality and to widen a 
reversible regeneration frequency, a separate inner enclosure for 

10 surrounding a rear surface of the multi-channel speaker unit may be 
formed in the multi-channel speaker unit, an enclosure of the 
center-channel speaker unit, the front-channel speaker unit, the 
side-channel speaker unit, and the rear-channel speaker unit may have a 
closed shape, and the woofer-channel speaker unit may .have no 

15 enclosure, or an enclosure thereof may have an opened shape (base 
reflector type). 

In addition, in order to perform precise tuning of a sound quality, 
the sound wave guide may have a domy or concave shape in which a 
curvature radius and a reflection/anti-reflection surface processing ratio 

20 are determined according to a ratio of desired direct wave to reflected 
wave, and a plurality of scattering protrusions, which induce scattering of 
the sound wave so that a sound field is formed inside the speaker unit, 
are formed in the sound wave guide, and the sound wave guide may 
include a first domy sound wave guide for surrounding a listener's ears 

25 and a second domy sound wave guide for surrounding each speaker unit 
in the first domy sound wave guide. 

Meanwhile, in order to effectively dispose the plurality of speaker 
units in a narrow space not to overlap one another, an inner barrier wall, 
on which an embedded speaker unit is fixed, may be installed so that the 

30 embedded speaker unit is installed in the case, and a sound guide tube, 
which communicates with a sound wave exhaust hole of the sound wave 
guide from a front surface of the embedded speaker unit, may be 
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installed so that sound wave generated in the embedded speaker unit 
fixed on the barrier wall is guided to the sound wave guide. 

Brief Description of the Drawings 
5 The above and other aspects and advantages of the present 

invention will become more apparent by describing in detail exemplary 
embodiments thereof with reference to the attached drawings in which: 

FIG. 1 is a side cross-sectional view illustrating one side of a 
multi-channel headphone according to an embodiment of the present 

10 invention; 

FIG. 2 is a front view illustrating an inside of FIG. 1 ; 

FIG. 3 is a side cross-sectional view illustrating one side of a 
multi-channel headphone according to another embodiment of the 
present invention; 

15 FIG. 4 is a side cross-sectional view illustrating one side of a 

multi-channel headphone according to an embodiment of the present 
invention; 

.FIG. 5 is a side cross-sectional view illustrating one side of a 
multi-channel headphone according to an embodiment of the present 

20 invention; and 

FIG. 6 is a side cross-sectional view illustrating one side of a 
multi-channel headphone according to an embodiment of the present 
invention. 

25 Best Mode for Carrying Out the Invention 

Hereinafter, the present invention will be described in detail by 
describing exemplary embodiments of the invention with reference to the 
accompanying drawings. 

As shown in FIGS. 1 and 2, a multi-channel headphone, 
30 according to an embodiment of the present invention, for constituting 
multiple channels, such as 3.1 channel, 4.1 channel, 5.1 channel, 6.1 
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channel, and 7.1 channel, includes a plurality of multi-channel speaker 
units 10, a sound wave guide 20, and a case 30. 

Here, each of the multi-channel speaker units 10 receives a 
multi-channel sound signal output from an amplifier (receiver). 
5 As shown in FIG. 2, each multi-channel speaker unit 10 includes a 

center-channel speaker unit 11 installed in an upper side of the sound 
wave guide 20, a front-channel speaker unit 12 installed in the front of 
the sound wave guide 20, a rear (rear-center)-channel speaker unit 13 
installed in the rear of the sound wave guide 20, a side-channel speaker 
10 unit 14 installed in the center of the sound wave guide 20, and a 
multi-woofer channel speaker unit 15 installed in a lower side of the 
sound wave guide 20. In addition, the speaker units 10 may be 
disposed in a variety of positions so that a sufficient sound-field 
sensitivity is formed. 

15 Accordingly, two identical center-channel sound signals are input 

into the center-channel speaker unit 1 1 so that a virtual center channel is 
formed in the front of the listener's ears, and a front channel is formed on 
front right and left of the listener's ears, a side channel is formed on right 
and left of the listener's ears, a rear channel (or virtual rear-center 

20 channel) is formed on rear right and left of the listener's ears, and two 
identical woofer-channel speaker units 15 form a multi-woofer. 

The sound wave guide 20 is an installation surface in which the 
speaker units 10 are fixedly installed. The speaker units 10 are 
disposed in the sound wave guide 20 at predetermined intervals. The 

25 sound wave guide 20 has a domy or concave inside so that each sound 
wave generated in the speaker units 10 faces a listener's ear hole zone 
A. The sound wave guide 20 focuses a direction of each of the speaker 
units 10 concavely and forms a circular dome inside the speaker units 10, 
thereby forming an echo space. The sound wave guide 20 may have all 

30 shapes in which a concave echo space is formed, as well as the domy 
shape. 
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In addition, a curvature radius and a reflection/anti-reflection 
surface processing ratio of the sound wave guide 20 are determined 
according to the ratio of desired direct wave (sound wave directly 
transferred from a speaker unit to a listener's ears) to reflected wave 
5 (sound wave generated in the speaker unit, which is reflected on several 
reflective surfaces and is indirectly transferred to the listener's ears), and 
a plurality of scattering protrusions 21 which induce scattering of the 
sound wave to form a sound field inside the sound wave guide 20, are 
formed in the sound wave guide 20. 

10 Accordingly, a designer determines the domy curvature radius or 

reflectivity of the sound wave guide 20 and the shape of the scattering 
protrusions 21 such that optimum sound-field sensitivity, field sensitivity, 
and high sound quality are acquired. 

In addition, a cushion ring 40 is installed in a rim of the sound 

15 wave guide 20, and a vibration element (not shown) is connected to the 
cushion ring 40 so that the listener can feel sound vibration when playing 
games. 

In addition, the case 30 surrounds and protects the rear surfaces 
of the sound wave guide 20 and the speaker units 10. The case 30 
20 closes a reverse-phase sound generated in the rear surface of the 

speaker units 10. 

Meanwhile, as shown in FIG. 3, a separate inner enclosure 50 for 
surrounding the rear surface of the multi-channel speaker unit 10 is 
formed in each of the multi-channel speaker unit 10. The enclosure 50 

25 may have a closed shape in which all speaker units 10 are completely 
closed. However, as shown in FIG. 4, each enclosure 50 of the 
center-channel speaker unit 11, the front-channel speaker unit 12, the 
side-channel speaker unit 14, and the rear-channel speaker unit 13 has 
a closed shape, and the woofer-channel speaker unit 15 has no 

30 enclosure, or the enclosure 50 thereof has an opened shape (base 
reflector type) in which a vent 22 is formed, thereby reinforcing a low 
frequency band. 
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Here, the case 30 has a concave inside so as to induce rear 
surface reflection of the base reflector type speaker unit, that is, the 
woofer-channel speaker unit 15, or a short sound guide tube 23 which 
guides reflected sound wave to the sound wave guide 20, is installed in 
5 the case 30. 

In addition, as shown in FIG. 5, the sound wave guide 20 includes 
a first domy sound wave guide 201 for surrounding a listener's ears and 
a second domy sound wave guide 202 for surrounding each speaker unit 
in the first domy sound wave guide 201 so that the listener can feel a 
10 clearer sound. 

The shape and kind of the domy sound wave guide 20 are diverse 
and may be modified and changed by those skilled in the art without 
departing from the spirit of the present invention. 

Meanwhile, as shown in FIG. 6, an inner barrier wall 80 on which 

15 the speaker unit 60 is fixed, is installed so that an embedded speaker 
unit 60 or a vibration element 70 that vibrates at a low frequency band is 
installed in the case 30, and a sound guide tube 90, which 
communicates with a sound wave exhaust hole 25 of the sound wave 
guide 20 from the front surface of the embedded speaker unit 60, is 

20 installed so that sound wave generated in the embedded speaker unit 60 
fixed on the barrier wall 80 is guided to the sound wave guide. 

Thus, when due to a minimum diameter of the speaker units 10, 
the speaker units 10 are not directly installed in the sound wave guide 20 
but the number of the speaker units 10 is increased by multi-channel 

25 design, the embedded speaker unit 60 is disposed on the barrier wall 80 
so that the speaker units 10 do not overlap, and the sound wave exhaust 
hole 25 is formed in the sound wave guide 20 so that sound wave 
generated in the embedded speaker unit 60 is exhausted to the sound 
wave exhaust hole 25 through the sound guide tube 90 and the speaker 

30 units 10 and 60 having many numbers (many channels) are compactly 
installed in a narrow space. 

The present invention is not limited to the above-described 
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embodiments, and it will be understood by those skilled in the art that 
various changes in form and details may be made therein without 
departing from the spirit and scope of the invention. 

For example, the above-described embodiments are limited to a 
5 multi-channel speaker unit, such as 6.1 channel or 7.1 channel, and a 
multi-channel speaker unit having a variety of shapes may be applied to 
the above-described embodiments. 

While this invention has been particularly shown and described 
with reference to preferred embodiments thereof, it will be understood by 
10 those skilled in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of the invention 
as defined by the appended claims. 

Industrial Applicability 

15 As described above, in a multi-channel headphone according to 

the present invention, by using a concave sound wave guide so that a 
directional point at which each speaker unit faces is positioned inside an 
ear hole zone, sound resolution is improved, and by improving a 
directional sensitivity of each channel, sound separation and field 

20 sensitivity of multiple channels are increased. In addition, by 
respectively reflecting a part of direct sound generated in a speaker unit 
into a sound wave guide and changing the direct sound into indirect 
sound and by scattering noise caused by collision with indirect sounds or 
interference, spatial sensitivity and sound-field sensitivity are increased, 

25 and simultaneously, by forming the sound wave guide and scattering 
protrusions and by tuning a scattering ratio and reflectivity, a sound 
quality is improved. 
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What is claimed is: 

1. A multi-channel headphone comprising: 
a plurality of multi-channel speaker units; 

5 a sound wave guide in which the speaker units are disposed at 

predetermined intervals and which has a concave inside so that a sound 
wave generated, by the speaker units travels toward a listener's ear hole 
zone; and 

a case, which surrounds and protects the rear surfaces of the 
1 0 sound wave guide and the speaker units. 

2. The headphone of claim 1 , wherein each of the 
multi-channel speaker units comprises: 

a center-channel speaker unit, which is installed in an upper side 
of the sound wave guide; 

a front-channel speaker unit, which is installed in the front of the 
sound wave guide; 

a rear (rear-center)-channel speaker unit, which is installed in the 
rear of the sound wave guide; 

a side-channel speaker unit, which is installed in the center of the 
sound wave guide; and 

a multi-woofer channel speaker unit, which is installed in a lower 
side of the sound wave guide. 

25 3. The headphone of claim 1 or 2, wherein a separate inner 

enclosure for surrounding a rear surface of the multi-channel speaker 
unit is formed in the multi-channel speaker unit, an enclosure of the 
center-channel speaker unit, the front-channel speaker unit, the 
side-channel speaker unit, and the rear-channel speaker unit has a 

30 closed shape, and the woofer-channel speaker unit has no enclosure, or 
an enclosure thereof has an opened shape (base reflector type). 
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4. The headphone of claim 1, wherein the sound wave 
guide has a domy or concave shape in which a curvature radius and a 
reflection/anti-reflection surface processing ratio are determined 
according to a ratio of desired direct wave to reflected wave, and a 

5 plurality of scattering protrusions, which induce scattering of the sound 
wave so that a sound field is formed inside the speaker unit, are formed 
in the sound wave guide, and the sound wave guide includes a first 
domy sound wave guide for surrounding a listener's ears and a second 
domy sound wave guide for surrounding each speaker unit in the first 
1 0 domy sound wave guide. 

5. The headphone of claim 1, wherein the case has a 
concave inside so as to induce rear surface reflection of the base 
reflector type speaker unit, or a sound guide tube, which guides reflected 

15 sound wave to the sound wave guide, is installed in the case. 

6. The headphone of claim 1 , wherein a cushion ring is 
installed in a rim of the sound wave guide, and a vibration element, 
which vibrates at a low frequency band, is installed in the cushion ring, 

20 the sound wave guide, or the case. 

7. The headphone of claim 1 , wherein an inner barrier wall, 
on which an embedded speaker unit is fixed, is installed so that the 
embedded speaker unit is installed in the case, and a sound guide tube, 

25 which communicates with a sound wave exhaust hole of the sound wave 
guide from a front surface of the embedded speaker unit, is installed so 
that sound wave generated in the embedded speaker unit fixed on the 
barrier wall is guided to the sound wave guide. 
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